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Background The South-East Asia region (SEAR) accounts for one-quarter of the world's population, 40% of the global poor and 30% of the global disease burden, with a disproportionately large share of tuberculosis (35%), injuries (30%), maternal (33%) and <5-year-old mortality (30%). In this article, we describe the disease burden and status of epidemiological research and capacity in the SEAR to understand, analyse and develop capacity in response to the diverse burdens of diseases in the region.
Methods
Data on morbidity, mortality, risk factors, social determinants, research capacity, health education, workforce and systems in the SEAR were obtained using global data on burden of disease, peer-reviewed journals, World Health Organization (WHO) technical and advisory reports, and where available, validated country reports and key informants from the region.
Results
SEAR countries are afflicted with a triple burden of disease-infectious diseases, non-communicable diseases and injuries. Of the seven WHO regions, SEAR countries account for the highest proportion of global mortality (26%) and due to relatively younger ages at death, the second highest percentage of total years of life lost (30%). The SEAR exceeds the global average annual mortality rate for all three broad cause groupings-communicable, maternal, perinatal and nutritional conditions (334 vs 230 per 100 000); non-communicable diseases (676 vs 573 per 100 000); and injuries (101 vs 78 per 100 000). Poverty, education and other social determinants of health are strongly linked to inequities in health among SEAR countries and within socio-economic subgroups. India, Thailand and Bangladesh produce two-thirds of epidemiology publications
Introduction
This article is part of a series commissioned by the International Epidemiological Association (IEA) for all World Health Organization (WHO) regions, to provide an overview of the state of health and epidemiology in the South-East Asia region (SEAR). The purpose of the series is to describe the state of health and epidemiology for: strategic planning purposes of the IEA; use by government and nongovernmental organizations (NGOs) involved in epidemiological training, research and capacity building; and the general interest of readers of this journal. In this article, we describe the mortality, morbidity, risk factors and social determinants of health associated with SEAR countries, as well as the epidemiological capacity and output in the region. There are 11 countries in the WHO SEAR-Bangladesh, Bhutan, Democratic People's Republic of Korea (DPRK), India, Indonesia, the Maldives, Myanmar, Nepal, Sri Lanka, Thailand and Timor-Leste. The member countries of the WHO SEAR bear a disproportionate burden of disease, with 25% of the world's population ( Table 1 ) and 30% of the global disease burden. 1 Government spending on health care (as a percentage of gross domestic product) in SEAR varies widely from 2.2% in Indonesia to 13.6% in Timor-Leste ( Table 1 ). The annual population growth rate for the region is currently estimated at one-half (1.24, 2005-10) of its peak growth rate, which occurred during the 1960s (2.51, 1961-70) 2 with significant between-country variations for 2005-10 (0.3 ¼ DPRK; 3.33 ¼ Timor-Leste). One-third of SEAR residents are living in urban areas. 3 The health workforce in the region also varies considerably from 3 physicians, 2.7 nurses and 4 hospital beds per 10 000 in Bangladesh to 32.9 physicians, 41.2 nurses and 132 beds in DPRK. 3 
Methods
The most recent global and regional data were used to summarize the descriptive epidemiology of mortality, disease burden, risk factor contribution, inequalities, public health and epidemiological capacity. For discrepancies between national and international estimates, country-level experts were consulted and both sets of estimates were provided (e.g. Table 2 ). Medlineindexed peer-reviewed journal articles were searched in 'PubMed' (http://www.ncbi.nlm.nih.gov/pubmed/) to quantify epidemiological research output from the 11 SEAR countries. Regional WHO conference proceedings and publications, and key informants were used to provide overviews of epidemiological education, training, research capacity, funding and workforce in the SEAR.
Descriptive epidemiology
Life expectancy, mortality and morbidity SEAR countries are in a state of epidemiologic transition 4 whereby traditional infectious diseases, such as diarrhoea and pneumonia, co-occur with noncommunicable diseases (NCDs), such as cardiovascular diseases (CVDs), diabetes and mental disorders. If the rising mortality due to injuries is also considered, 4 these countries face a triple burden of mortality and morbidity resulting from communicable diseases (CDs), NCDs and injuries. This is reflected by the high age-standardized mortality rates for all these conditions in the SEAR as compared with the global and high-income country averages ( Figure 1 ). The SEAR has experienced the highest percent increase of all WHO regions in life expectancy at birth from 1990-2009 (59-64 years for males and 59-67 years for females). 3 Yet, compared with other WHO regions, individuals of SEAR countries are relatively younger and face a lower life expectancy (65 years) than the global average (68 years). 5 There is also wide variation within the region, ranging from life expectancy of 64 years in Myanmar to 75 years in the Maldives (Table 2 ). 3 Nearly one-third of the world's child deaths occur in the SEAR, where the median level of child mortality (59 per 1000 live births, 2009) is 48 times greater than that of high-income countries (7 per 1000 live births, 2009; Table 2 ). Three-fourths of these deaths are due to diarrhoeal diseases, pneumonia and neonatal conditions. 3 Average neonatal and infant mortality rates in the SEAR (31 and 45 per 1000 live births, respectively) are also higher than the global averages (24 and 42 per 1000 live births, respectively). 3 Rates of <5-year-old mortality, of which 68% are attributable to infectious diseases, 6 have been declining in the region ( Figure 2 ) and countries such as Sri Lanka and Thailand, have already shown progress towards reaching millennium development goal (MDG) of 4 (16 and 13 per 1000 births, 2009, respectively). 3 More than one-fifth of the world's adult (15-59 years) mortality burden was due to CDs occurring in the SEAR. 4 The top three contributors were lower respiratory infections (24.8%), diarrhoeal diseases (12.1%) and tuberculosis (9.6%). HIV/AIDS accounts for only 3.7% of CD mortality in SEAR compared with 21.5% in Africa, where it is the primary cause of CD death. 4 Although there is a wide variation in the maternal mortality ratio (MMR) in SEAR countries (Timor-Leste and Sri Lanka at 420 and 47 deaths per 100 000 live births, respectively, Table 2 ), the region as a whole has experienced a steep decline in the MMR (from 580 in 1990 to 240 in 2008 per 100 000 live births) 7 towards meeting MDG 6. Moreover, there is wide variation between member SEAR countries. Whereas Myanmar, Timor-Leste and India have the highest mortality rates for CDs (461, 444 and 363 per 100 000, respectively), the Maldives and Sri Lanka have rates (59 and 79 per 100 000, respectively) closer to the European region ( Figure  1 ). 3 In 2010, 49 poliomyelitis cases were reported from SEAR (42/49 from India, which reported only 1 case in 2011), 8 273 from the African region and no case from any of the other five WHO regions. 3 NCDs account for the majority of mortality in the SEAR (50.4% in 2004), with cardiovascular disease contributing to half of these deaths (25.4% of all SEAR deaths, 2004). 9 The highest rates in the region were observed in Bhutan (735 per 100 000) ( Figure 1 ). Malignant neoplasms accounted for 15.5% of SEAR mortality in 2004. 4 The SEAR has the second highest incidence of liver cancer in the world, in both men (6.7 per 100 000) and women (3.0 per 100 000). 10 Cancers of the breast, 1 cervix 2 and colo-rectum 3 rank as the most common cancers in women (26.1, 24.4 and 6.5 per 100 000, respectively), whereas cancers of the lung, 1 lip and oral cavity 2 and colo-rectum 3 are most common in men (16.6, 8.4 and 7.4 per 100 000, respectively). 10 Respiratory diseases, including chronic obstructive pulmonary disease and asthma, are the third largest contributor to NCD mortality (13.7%) in the region. 4 Disability-adjusted life years (DALYs) estimate the burden of disease by measuring the gap between a population's ideal health and its current situation. 5 When considering years of life lost in DALYs, the burden of disease in the SEAR was still greater for NCDs (44.1%) than for communicable, maternal, perinatal and nutritional conditions considered together (41.7%). 4 The five most common conditions for the SEAR burden of diseases (percentage of total DALYs) in 2004 were lower respiratory infections (6.4%), diarrhoeal diseases (5.2%), ischaemic heart disease (4.9%), unipolar depressive disorders (4.8%) and prematurity and low birthweight (4.1%). 4 Mental disorders play a large role in the global morbidity burden-unipolar depressive disorders are the leading cause of disease in women aged 15-44 years of all countries. 4 In low-and middle-income countries, mental disorders are associated with 4 of the 10 leading causes for years of healthy life lost (YLD)-unipolar depressive disorders, alcohol use disorders, schizophrenia and bipolar disorders. 4 Among NCDs in SEAR, neuropsychiatric disorders were the largest contributor to disability-adjusted life years (26.7%), more than CDs (21.5%). 4 Nearly one-third of the world's morbidity and mortality burdens of injury-related disease occur in the 11 SEAR countries [29% (2004) and 30% (2008), respectively]. 9 The highest age-standardized mortality rates in the world are in the SEAR, where two-thirds of injury-related deaths are due to unintentional injuries, and where more than half a million deaths (58%) resulted from natural disasters in 1996-05. 9 Injury-related mortality rates in the region range from 44 per 100 000 in children aged 10-14 years to 666 per 100 000 for adults 580 years. 4 Overall, the age-standardized mortality rate for injuries is 101 per 100 000 in SEAR, with the highest rates observed in Myanmar (347 per 100 000; Figure 1 ). 3 
Risk factors
The leading risk factors contributing to disease burden (measured in DALYs) in the SEAR are underweight (7.8% of SEAR DALYs), unsafe water, sanitation and hygiene (4.6%), high blood pressure (3.0%), high blood glucose (3.0%) and suboptimal breastfeeding (2.9%). 5 Over two-thirds of the world's malnourished children are living in 11 SEAR countries, where over one-quarter (27%) of children <5 years of age suffer from malnutrition. 9 The underlying causes of undernutrition/prematurity (17%), pneumonia and other severe infections (50%) and diarrhoeal diseases (17%) account for more than two-thirds (68%) of <5-year-old mortality in the world. 5 The regional prevalence of low birthweight is 18%, with wide variation in member countries from 7% in DPRK and 9% in Thailand to 430% in India and Bangladesh. 9 Low birthweight and underweight arising from inadequate diet, frequent and severe infections and suboptimal breastfeeding are further compounded by vitamin and mineral deficiencies (e.g. iron, zinc and vitamin A) leading to high burdens of disease in children. 5 In the SEAR, vitamin A deficiency is a serious public health problem among <5-year-old children; subclinical forms of vitamin A deficiency are seen in over one-fifth of children in Bangladesh and nearly one-third of children <5 years of age in Nepal. 9 Anaemia affects 4600 million South-East Asians, with 48% of pregnant women in the region estimated to be iron deficient. 11 The highest incidence of diarrhoeal diseases in the world is observed in the SEAR (1276.5 million cases in 2004; 27.6% of 4620.4 million occurring globally) 11 where unsafe water, sanitation and hygiene are the primary risk factors. Diarrhoeal diseases are the second largest contributor to DALYs in the SEAR, where 60% of the urban population and only 30% of the rural population have access to improved sanitation (2008). 5 More than 13 million children in SEAR continue to die from vaccine-preventable diseases due to no/incomplete immunizations. 9 Two-thirds of the world's deaths associated with indoor smoke pollution, including lower respiratory infections, chronic obstructive pulmonary disease and lung cancer also occur in low-income countries such as some SEAR member countries, where solid fuel is used for cooking by 87% of the population living in rural areas. 5 Risk factors for chronic NCDs are rising rapidly in SEAR countries and afflicting much younger populations than in high-income countries. As a result, the loss of DALYs associated with diet-related risk factors-high blood pressure, high glucose, overweight and obesity, high cholesterol, low fruit and vegetable intake-and physical inactivity is now greater in SEAR member countries than in high-income countries. 5 Figure 3 shows the prevalence of selected risk factors for major causes of morbidity and mortality comparing the SEAR with the global average.
The average increases in body mass index (BMI) for SEAR men and women from 1980-2008 [0.7 kg/m 2 per decade (0.4, 1.1) and 1.0 kg/m 2 per decade (0.5, 1.5)] is 450% greater than increases in the world averages [0.4 (0.2, 0.6) and 0.5 (0.3, 0.7)] for men and women, although the average levels are low compared with other regions. 12 The effects of high BMI on mortality also occur at younger ages in SEAR countries compared with the world population (among deaths caused by high BMI, 40% occur in people <60 years old in SEAR countries vs 18% worldwide). 5 High blood pressure is the most significant risk factor for mortality in the region (attributable deaths ¼ 1 438 000 deaths) where the risk of dying from high blood pressure at any age is more than double that in high-income countries. 5 High blood glucose is the second highest attributable risk factor for mortality in the SEAR (attributable deaths ¼ 1 044 000 deaths) where mean fasting plasma glucose levels are amongst the highest in WHO regions, and where 54 million diabetics and an additional 63 million individuals are estimated to be living with impaired glucose tolerance. 13 India alone contributes 40 million diabetes cases-the highest number of diabetics in the world.
Tobacco use is the third most important cause of mortality in SEAR countries, where 39.4% of adult males smoke some type of a tobacco product (attributable deaths ¼ 1 037 000 deaths). 3 There is wide variation of tobacco use within the region however, from 2.1% in Sri Lankan females to 27.9% in Nepalese women. 3 The highest prevalence in the region is observed in Indonesia, where two-thirds of adult men report using tobacco (61.7%, 2006). 3 Recently released data from the global adult tobacco survey (GATS) conducted in 14 countries in 2008-09 are available for several SEAR member countries, including Bangladesh and Thailand, 14 where there are high rates of tobacco use among males (58.0 and 46.4%, aged 415 years, respectively) but more variation among females (28.7 and 9.1%, aged 415 years, respectively). In both countries, Bangladesh and Thailand, smokeless tobacco is more common in females (27.9 and 6.3%) than males (26.4 and 1.3%, respectively). 15 The impact of tobacco use includes both chronic diseases and infectious diseases and in countries such as India, has a larger impact on mortality for tuberculosis than that for other respiratory diseases (38% of tuberculosis deaths vs 31% of respiratory disease deaths associated with smoking). 16 Alcohol consumption is a significant contributor to worldwide mortality, with 2.3 million estimated to die from alcohol-related causes. 9 Alcohol consumption also varies widely in the SEAR, with very low rates in Bangladesh to 450% of males consuming alcohol in Nepal, Thailand and Sri Lanka, and alcohol dependence reported for 19.4 and 25% of the populations in Thailand and Nepal, respectively. 9 Recent evidence on early life determinants of chronic disease suggests that low birthweight and nutritional deprivation followed by rapid weight gain, physical inactivity and other factors associated with the gestational period and infancy may increase the risk of NCD outcomes, such as CVD and diabetes. 17 Moreover, NCDs such as diabetes can increase the risk of traditional infectious diseases affecting SEAR populations, such as tuberculosis, 18, 19 highlighting a confluence of risk factors that puts SEAR populations at very high risk of both CDs and NCDs.
Social determinants of health SEAR member countries host 40% of the world's poor, who face multiple challenges including poverty, education, unemployment, gender inequalities, access to safe drinking water and sanitation, migration, urbanization and globalization. 20, 21 The inequalities that stem from these social and economic challenges are important social determinants of health (SDH) that are linked to gross health inequities between and within SEAR member countries, with the exception of Thailand and Sri Lanka, which have nearly universal coverage of basic health services. [20] [21] [22] The richest quintile of the populations in Nepal and Bangladesh are 12.03 and 10.3 times more likely, respectively, to have a skilled birth attendant at delivery than the poorest groups in these populations (Table 3 ). 3 Children in the poorest quintile in India are three times more likely to die before their fifth birthday than children in the richest 20% of households. 21 Measles immunization coverage was two times higher in the richest quintile in India, but the difference was only 30% and 10% higher in Sri Lanka and Bangladesh, respectively, when compared to the poorest quintile. Furthermore, reversal of the social gradient has been noted among chronic diseases, whereby the prevalence of cardiovascular risk factors (e.g. tobacco use, elevated blood pressure) and CVD is greater among the lowest socio-economic groups, who bear a disproportionate share of the burden. [23] [24] [25] [26] [27] A social determinant perspective beyond the biomedical model of disease is important for addressing the triple disease burden afflicting SEAR populations. The socio-economic and political context, the socioeconomic position, intermediary determinants and health systems factors have been described as four broad domains in the pathway towards health inequities. 20 For example, one analysis on maternal and infant mortality rates, which are highly correlated with the presence of a skilled birth attendant, found that health system factors contributed to 19-26% (Indonesia and Nepal) of the inequities, whereas socio-economic position accounted for 53-58% (Bangladesh and Nepal) and socio-economic, political context for another 19-23% (Indonesia and Nepal). 21 Interestingly, the inequities in skilled birth attendants in Thailand and Sri Lanka are low (where 97 and 96% of deliveries with skilled birth attendant, respectively), despite large inequities in wealth, because of policies that have provided near-universal coverage of maternal services in both these countries. 21 Ultimately, the root causes of maternal, newborn and child mortality lie in gender inequality, education disparities, high fertility rates, low levels of awareness and health care access, especially among adolescent girls. 22 When we compared mother's education, geographical location and household wealth among countries in the SEAR, we found the least health inequities in Thailand and the Maldives (Figure 4) , which also had the lowest IMR and MMR rates in the region.
In SEAR countries, health inequalities cannot be adequately addressed without a 'beyond health' approach that involves multiple sectors of society. A successful example of infant mortality reduction that reached beyond the borders of health is the maternal and child health programme (MCH) in Bangladesh, which had broad-reaching policies, was universally accessible, empowered women through education and has been linked to improving young female survival in the poorest of households. 28 This is reflected in less inequity between the poorest and richest quintiles for <5-year-old mortality rates (e.g. the ratio is <2 in Bangladesh and Sri Lanka), whereas India and Indonesia have a 43-fold difference. 21 Other studies have shown the importance of income inequality in influencing health outcomes, including infant mortality, childhood dental caries, self-rated health and eye health disparities. [29] [30] [31] [32] The WHO Commission on Social Determinants of Health outlines three recommendations for closing the gap in health inequities: (i) improve daily living conditions; (ii) tackle the inequitable distribution of power, money and resources; and (iii) measure and understand the problem and assess the impact of action. 33 In the SEAR, social challenges that accelerate health inequities must be encompassed in an approach that creates partnerships across multiple sectors of society to change the social and physical landscape that impacts on the health of its individuals.
Peer-reviewed epidemiological publications
We searched for recent peer-reviewed publications in 'PubMed' http://www.ncbi.nlm.nih.gov/pubmed/, with 'epidemiology' as a MeSH heading or 'epidemiol*' in the title or abstract, with countries in the SEAR either included as a MeSH heading or appearing in the title or abstract from 1 January 2000 to December 2010. Of all the peer-reviewed 'epidemiology' publications in 'PubMed', <5% (25 344/727 394) is from the SEAR. Whereas India contributes to more than a half (54.9%) of peer-reviewed epidemiology publications within the region, another 20.5% is published from Thailand and 6.8% from Bangladesh ( Figure 5 ). The number of publications is likely underestimated by these search criteria as specific cities and/or institutions may be listed instead of a country in the http://ije.oxfordjournals.org/ abstract, title or MeSH heading, but represents the relative contribution of published output within the 11 member countries of the region. For all 11 countries in the region, a review of 2010 peer-reviewed publication topics showed that the majority of published material was focused on areas of infectious disease and maternal and child health ( Figure 5 ) with a disproportionately low research output on injuries compared with the actual burden. Within the region, Sri Lanka, Thailand and India had the highest proportion of NCD publications in 2010 ( Figure 5 ). NGOs also play an important role in epidemiological research output in the SEAR; a 10% random sample of December 2010 'PubMed' publications for the region yielded 25.8% of the publications from private or non-governmental institutions.
Epidemiological education, training and research A regional assessment in the year 2000 highlights a serious lack of appropriate public health or epidemiology training opportunities in most of the SEAR member countries. 25 Although there are only 12 schools of public health for a population of 41. Health are other initiatives in the region with the objective to improve epidemiology research outputs based on the prevailing disease burden of the member countries. Supplementary Table 1 (available at IJE online) lists the programmes/institutions that offer epidemiological training and education for the 11 SEAR member countries in the region. Three broad categories of epidemiology training exist in the region. The first includes long-term epidemiology training, including Master's and Doctorate programmes in clinical, field and applied epidemiology, and currently exist in Thailand, India, Indonesia, Bangladesh, Myanmar and Nepal. 34 These also include FETPs available in 3 of the 11 SEAR countries (India, Indonesia and Thailand), 35 which have classroom-based learning and field-based assignments with a wide variation in time spent doing fieldwork (15-75%). Higher degrees of epidemiology and public health are available at 8 of the 11 member SEAR member states. The second category includes shortterm training that is based in organizations, including WHO collaborating institutions and ranges from 5 days to 3 months, with many being hosted by the University of Gadha Madah in Indonesia, FETP in Thailand and the National Institute of Communicable Diseases and National Institute of Epidemiology, Chennai in India. The third type of training is a course in epidemiology as part of a graduate and post-graduate training in preventive and social medicine or diploma programmes in community medicine and public health (excluding MBBS programmes that offer epidemiology/public health training, which produce large numbers of public health physicians).
The South-East Asian Public Health Education Institutes Network (SEAPHEIN) was launched in 2004 to collaborate with member countries in the region to improve and sustain the quality and relevance of public health education and has 435 member institutions. Newer FETP programmes in states such as Myanmar and Nepal are a demonstration of the emphasis given by governments in the region, but a critical mass of epidemiologists has not been reached; enrolment capacity is often unfulfilled and more training is required.
Health workforce and health systems
Human resources for health encompass all individuals whose primary responsibilities are to protect and promote the health of the population, including physicians and nurses, community-based health workers and volunteers, researchers, trainers, administrators and health educators. The per capita number of physicians and nurses in the SEAR is comparatively low at 5.4 and 13.3 per 10 000 compared with 28.6 and 78.6 per 10 000 in high-income countries, respectively (Table 3) . 3 Within SEAR member countries, the number of physicians ranges from <0.5 per 10 000 in Bhutan to 32.9 per 10 000 in DPRK. 3 With existing strong community values and customs in SEAR countries, nearly all members of SEAR have utilized community participationcommunity-based health workers (CBHW) and volunteers (CHV)-to supplement existing health systems, empower local populations and to practise community-based health. 36 Although there was a rapid expansion of this community-based system in many SEAR member countries during the 1980s, 37 it was not sustainable, leading to a shortage of CBHWs and CHVs and contributing to the overall shortage of health care workers in the region, which is associated with many SEAR countries falling short of the MDGs. 37 Strengthening the health workforce is one aspect of health systems strengthening, which is also dependent on health services delivery, leadership and governance, health financing, health information systems, management of medical products and other logistical supplies as well as monitoring and evaluation. 38 One common focus of health systems development in the region has been to reinvigorate primary health care (PHC) at the district level 38 as a means of improving key health outcomes, including MDGs 4, 5 and 6. Most countries in the region have taken steps towards a PHC strategy, including the decentralization of essential health care services to PHC centres (Nepal), the scaling up of accessibility and coverage of primary health care (Sri Lanka), the strengthening and re-financing of systems to remote rural levels (India, Thailand and Bangladesh) and a renewed focus on quality of services (Bhutan). 38 Despite these efforts, there are challenges common to many of the countries, including lack of meaningful political support and financial resources, inappropriate skill mixes in the existing health workforce, increasing out-ofpocket health care expenditures, inadequate community involvement and collaboration between sectors and poor health information systems. 38 
Health statistics
Building epidemiological capacity relies on valid health statistics to develop an evidence base for planning and prioritizing health resources and interventions. The accuracy and timeliness of reporting and synchronization of data from local, subnational and national-level data sources are required for policy makers to identify health needs of the population. The analysis and dissemination of these data are also underutilized. Regional experts from SEAR determined that several factors were common to most countries with respect to building epidemiological capacity, including poor timeliness in reporting (Bangladesh, the Maldives and Sri Lanka), difficulties in engaging the private sector to contribute health statistics (Bangladesh and Nepal), limited support for analysis and dissemination (Bangladesh, Bhutan, Indonesia and Sri Lanka), low emphasis on NCDs (Bhutan), lack of comprehensive vital registration systems and underreporting (Bhutan and Sri Lanka), decreased user friendliness (Timor-Leste), underutilization of data for planning (Indonesia) and need for capacity building (Indonesia, the Maldives and Nepal). 38 North Korea and Sri Lanka regularly provide updated health statistics categorized under broad headings that are being well utilized for health planning. Cause of death estimation is weak in the region with only one member state having vital registration data with at least 85% coverage 4 -the lowest of the WHO regions in the world. Furthermore, there are serious concerns about the quality of information on the cause of death, as a low proportion of deaths have medical attention at death. A wide variation in registration process both within and across countries, inadequate registration infrastructure and inadequate inter-sectoral collaboration between different agencies involved in vital status registration are important challenges in obtaining accurate mortality statistics in the region. Experts suggest that countries in the SEAR should focus on producing key health statistics, especially mortality and its causes. 38 
Limitations
The data presented in this article were retrieved from global reports on various parameters of health, but may have been missing for certain countries. For example, important data on social determinants of health (e.g. Gini coefficient) were not available from UN sources for the DPRK, and for certain health outcomes (e.g. MDGs) ( Table 2) , available WHO and country-level data were materially different. National surveys may yield estimates very different from international surveys, and we consulted country-level experts where there were discrepancies and provided both sets of estimates (international and country-level; Table 2 ), but our report is limited to the extent that missing data or discrepancies in national-and international-level estimates exist. Comparing rates across countries should be made with caution, especially with wide variations in population sizes (India: 1.19 billion and the Maldives: 309 000, 2009) 3 that influence stability of estimates.
Future challenges
The SEAR is experiencing an epidemic of chronic NCDs, with disadvantaged populations the hardest hit. Health care systems in member countries of the region need to be redesigned to deliver chronic care alongside short-term care for infectious, maternal and childhood diseases. Although maternal and child mortalities are declining in the SEAR, there are still major disparities, and greater equity across all sectors is the key to a sustainable achievement of the MDGs. In addressing the upstream determinants of health, non-health sectors such as education, labour, trade, agriculture, water and sanitation, public works and housing must be engaged in partnerships.
Overall, SEAR countries had fewer persons living with HIV in 2009 than in 1990; the number of new HIV infections decreased by nearly one-third (31%) between 2001 and 2009 in countries such as Thailand, Myanmar and India and remained low for countries such as Nepal, Sri Lanka, Bangladesh, Bhutan and the Maldives. 39 In Indonesia however, the HIV incidence continues to rise 39 and recent evidence suggests that along with the rising burden of NCDs, HIV/AIDS may explain the gaps in achieving MDGs in some SEAR member countries. 40 Regional challenges in controlling existing and emerging infectious diseases are formidable and range from influencing the factors that drive disease emergence to making surveillance systems fit for purpose and ensuring that regional governance mechanisms work effectively to improve control interventions. Epidemiologists in academic, non-government and government-sponsored institutions should provide multiple channels for evidence-based research to influence informed policy. The SEAR is also a hotspot for emerging infectious diseases, including those with pandemic potential, and along with antibiotic resistance, needs better monitoring and communication systems in the region. This underlies the need for inter-country networks and cross-border collaboration in surveillance and response systems to reduce common threats, 41 and places a greater burden on the region in responding to potential public health EPIDEMIOLOGY IN THE WHO SOUTH-EAST ASIA REGION emergencies of international concern with adequate early notification, verification, assessment and public health response systems. 42 Improving health indicators for the region also relies on the epidemiological research output from member countries of the SEAR and on conducting wellplanned health research according to the prevailing health situation, and triple burden of disease, in the member countries. Our review of the literature suggests disproportionately low published output and areas of research that are not a reflection of actual burden of disease in the SEAR and among its member countries. Evidence-based health policy and practices in the region require a critical mass of epidemiologists to influence change; 43 further training and education are required on the proper collection and uses of surveillance data regarding diseases afflicting the SEAR. 44 Moreover, a trained workforce available for the routine collection and analysis of reliable, valid data could reduce large discrepancies between country-level and international statistics. For the region, the importance of climate change, emerging diseases and social determinants of health underscore the need for epidemiologists to focus on the social, ecological, psychological and economic aspects of diseases rather than just the physical. Epidemiological training at introductory and advanced levels is required for the development and enhancement of research capacity in low-and middle-income countries, including member states of the SEAR. Increased collaborations in education, training and capacity building should be encouraged to address common gaps, resource shortages and cultural environments for member states in the region.
Out-of-pocket health spending varies widely in the SEAR (e.g. 2% in Bhutan to 81% in Myanmar, 2007) 20 and future initiatives should focus on universal health coverage to reduce inequities and financial barriers, especially for vulnerable groups. Recognizing the Commission of SDHs 'beyond health' approach for addressing the socio-economic factors that contribute to the inequities driving the health gaps will be necessary for strengthening health promotion, primary health care, health systems and responsiveness to emergencies and epidemics. 20 Countries in the SEAR also have existing community values and customs that can be utilized for community-based action, advocacy, inequity reduction, including community health workers who can help address a severe shortage of health care workers 41 in the region, and at the same time empower communities to participate in improving their own health.
A concentrated action is needed by policy makers, researchers and public health professionals and other stakeholders to address these challenges.
